ABSTRACT. Three big bluestem ecotypes from central Kansas (Cedar Bluffs and
INTRODUCTION

40
With the rapid increase in worldwide consumption of nonrenewable fossil fuels, the 41 production of renewable fuels from biomass is attracting more research attention. Renewable 42 fuels derived from biomass could reduce our dependence on fossil fuel resources and reduce 43 greenhouse gas emissions (Dien et al, 2006) . First-generation biofuel, produced from starch-44 based and sugar-based biomass, is limited because of competition with food crops and other 45 land demands (Tilman et al., 2006) . Thus, lignocellulosic biomass, including dedicated 46 energy crops such as switchgrass, big bluestem, forest residues, and agricultural residues, could play an important role in biofuel production because of low production inputs and 
53
Big bluestem (Andropogon gerardii) is a dominant warm-season (C 4 ) perennial native 54 grass that comprises as much as 80% of the plant biomass in prairies in the midwestern 55 grasslands of North America (Gould and Shaw, 1983; Knapp et al., 1998) . This research 56 helps lay the foundation for the potential development of big bluestem as a bioenergy 57 feedstock on these range/grasslands. Although big bluestem has been studied extensively for 58 decades in terms of the effect of climate on grass growth; controls on community structure; 59 ecological responses to grazing, burning, and mowing; and restoration effectiveness (He et al., 60 1992; Epstein et al., 1998; Knapp et al., 2001; Silletti and Knapp, 2003; Fay et al., 2003; 61 Jackson et al., 2010) , the potential use of bluestem for bioenergy has not been evaluated 62 adequately. Ecotypes of A. gerardii were originally described nearly 50 years ago (McMillan, 63 1959), but variables related to biofuel potential across the precipitation gradient of tallgrass 64 prairie have not been broadly characterized. This study will utilize the sharp precipitation gradient across the Great Plains (1200 to 400 mm mean annual precipitation [MAP] ) and 66 reciprocal garden research plots to investigate the biofuel potential of A. gerardii ecotypes 67 and how such potential is affected by planting location across the Great Plains.
68
Big bluestem is adaptable in most native prairie ecosystems and can represent as much as 69 three times the biomass as switchgrass in midwestern grasslands (Epstein et al., 1998 analyzed by using an HPLC with a Rezex RPM-monosaccharide column (300 × 7.8 mm;
159 Phenomenex, CA) and a refractive index detector (RID-10A, Shimadzu, MD). The column
160
was eluted with double-distilled water at a flow rate of 0.6 mL/min. corn stover (Zhao et al., 2009; Zeng et al., 2007; Lloyd and Wyman, 2005; Zhu et al., 2007) , and wheat straw (Zhu et al., 2007; Sun and Chen, 2008; Saha et al., 2005) . This may make 193 pretreatment and enzymatic hydrolysis of structural polysaccharides in the bioconversion 194 processes easier for big bluestem.
195
The elemental composition analysis is important for calculating biomass heat content,
196
performing mass and heat balances in the bioconversion process, and predicting potential 197 pollution problems during biomass thermal processes. Table 5 shows the elemental carbon (Table 7) . The higher precipitation gradient in Illinois is almost one 228 and a half times higher than Colby, which provides a better environment for biomass 229 accumulation. A similar tendency was also observed for hemicellulose (xylan and arabinan).
230
The highest and the lowest hemicellulose contents in the four planting locations, respectively, than that planted in Colby; however, this increase was associated with higher lignin content.
235
The average lignin contents of all planting locations exhibited a decreasing trend with the 236 ecotype from east to west. In fact, 2010 growing degree days and 2010 precipitation 237 explained 88% and 74% of the variation in lignin concentrations, respectively ( 
Effects of Ecotype on Chemical Composition.
248
The composition results also showed a significant variation among the different ecotypes at 249 P < 0.001 and F values from 3.36 to 28.5, except xylan+arabinan, with P = 0.935 and F = 250 0.14 ( (Table 7) . Growing degree days and the potential 293 evapotranspiration also explained a large variation in the elemental composition of the big 294 bluestem samples.
295
Because the carbon content is the most important factor related to its bioconversion yield 296 and heat content, the histogram showed a parabolic trend with ecotype from west to east,
297
indicating that the middle-location ecotype (EKS ecotype) had the lowest carbon content of 
